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New York her Orpheus C. Kerrs, for the common benefit of all. Let 
them form a nucleus which will draw to itself all the waggery and wit 
of America. Let them wait patiently, and remember that even Punch 
for a long time was unprofitable. 



9. — An Address on the Limits of Education. Read before the Massa- 
chusetts Institute of Technology, November 16, 1865. By Jacob 
Bigelow, M. D. Boston : E. P. Dutton & Co. 1865. 8vo. 
pp. 28. 

This Address, printed, as the reverse of the title-page informs us, for 
and at the expense of the Massachusetts Institute of Technology, claims 
attention, not merely from the well-known name of the author, who, as 
he tells us, was the first to introduce the word " technology " into use in 
English literature, but, moreover, as an indication of the general views 
and spirit of those who direct this new and hopeful enterprise at its 
outset. It is in some sort an official programme or platform, to which 
all interested may look to see in which direction this fresh and powerful 
influence in the community is likely to be thrown. The first thing that 
strikes us in it is, that what Dr. Bigelovv means by Education is not 
education at all, but elementary instruction. The title itself indi- 
cates this. If by education we mean mental development, there can 
be no reason for limiting it, any more than for limiting bodily strength 
or health ; there are, no doubt, limits to what it is possible to confer or 
to obtain, but there ought to be none to what is attempted. But if we 
mean instruction, acquisition of knowledge, there may easily be too 
much of this ; and here a voluntary limitation may be useful, just as in 
the case of other kinds of acquisition. A man might load himself with 
gold enough to crush him, and he may load his brain with information, 
no matter how valuable in itself, until all power of useful working 
is paralyzed. He cannot have too much education, any more than he 
can be too strong or too well ; but he may burden his memory with 
more facts than he can dispose of, — just as he may eat more than is 
good for him. The same confusion of things different and often op- 
posed to each other appears in the illustrations which Dr. Bigelow 
draws from the physical world. It is a law, he says, which obtains in 
regard to the mind and its acquirements, as well as in matter, that 
strength for the most part decreases as bulk increases ; a column can- 
not be carried beyond a certain size without crushing itself by its own 
weight ; and in like manner " human intellect, though varying in ca- 
pacity in different individuals, has its limits in all plans of enlargement 
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by acquisition." Evidently it is not the mind or its enlargement that 
is here spoken of, but something outside and preliminary. Nobody 
believes that the mind can be too much enlarged, or that it is ever in 
danger of being weakened by increased breadth of view or depth of 
insight. The danger, where any exists, is that the mind may be 
prevented by the mass of material from making the material its own, 
from making it into ideas, — may receive it passively and retain it 
undigested, — not to the enlargement, but to the contraction of its 
capacity. 

This confusion pervades and vitiates the whole argument. Through- 
out it is assumed that education means the imparting of information 
useful for some purpose other than education. The training of the 
mind, as of itself a worthy and sufficient object, as something need- 
ful, and above all things needful to all mankind, is wholly over- 
looked. A liberal education, that is, a training having no purpose but 
the harmonious development of the man himself, is treated as a luxury 
and a superfluity, — very well for those who fancy it, can afford it, and 
have nothing else to do, but something aside from the serious busi- 
ness of life. The test of success, it is assumed everywhere, is what is 
called " getting on in the world," — the procuring of bread, by labor 
of head or hands, and securing a good place in the struggle for distinc- 
tion and influence. These things are important, and, above all, very 
obviously important ; but their obviousness makes them sure of being 
cared for, and there is no need to exhort men about them. Rather it is 
the part of those whose position raises them a little above the struggle, 
and enables them to see somewhat more clearly what is true as well as 
what is obvious, to do what they can on occasions to remind their fel- 
lows that these things are after all only means, not the end, that they 
are preliminaries only to the real and truly practical purpose of life. 

It has been brought as a reproach against the English scheme of 
education by Dr. Bigelow's colleague, Professor Atkinson, that its real 
use is as a road to lucrative sinecures. But why should this be a re- 
proach ? " In regard to success in the world at the present day," Dr. 
Bigelow says, " it is not an academic education, however desirable in 
any shape it may be, that gives a man access to the confidence and 
general favor of his fellow-men, or to the influential posts of society." If 
the test of value is the market-price, that is good which gets the price ; 
we must meet the demand of the market, whatever that may happen to 
be. " It is the duty of educational institutions to adapt themselves 
to the wants of the place and time in which they exist." — " Edu- 
cation to be useful must, as far as possible, be made simple, limited, 
practicable, acceptable to the learner, adapted to his character and 
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wants, and brought home to his particular case by subdivision and 
selection." — " Subdivision and selection afford the principal avenues 
through which men arrive at success in the humbler as well as in the 
more conspicuous walks of life." Laplace would have been no better 
mathematician, nor Faraday a better chemist, had they known Greek. 
On the contrary, " the pursuit of classical literature would have ab- 
stracted just so much time from more pertinent and profitable investi- 
gation. At this day nobody believes that Watt would have made a 
better steam-engine, or Stephenson a better locomotive, if they had 
been taught philosophy by Plato himself." All this is no doubt true, 
and might have great weight as a governing motive in education, 
were the end of education to make steam-engines and locomotives. But 
in that case we should have to go further, and say not merely that 
education, but that all formal instruction is comparatively unimportant. 
Plato could not teach Watt to make a steam-engine ; but neither could 
Peter the Great or Napoleon ; neither did nor could anybody or any 
academy teach him. Such men find their way without guidance, and 
make their principles and their apparatus mostly for themselves. The 
" avenues to success " in these cases are not so much any cunningly 
contrived method, any subdivision or selection, as " native talent, per- 
severance, and indomitable will." It is these, as Dr. Bigelow more 
truly says in another place, that usually lead to the high places of 
the world. 

Napoleon was no classical scholar ; and " Peter the Great, when he 
issued from his lair at Moscow to study the civilization of Western 
Europe, did not repair to the Universities of Cambridge and Oxford," 
— nor, we may remark, to any Technological Institute, — " but en- 
tered as a working mechanic in the shipyards of Saardam and Dept- 
ford." Naturally ; for his object, we imagine, was not so much to study 
the civilization of Western Europe — of which Peter never in fact 
acquired much — as to learn how ships were built. It is indeed a 
strange compliment to his cloth, for an academic official, speaking in 
the name of Education, to point out the comparative uselessness of aca- 
demic training, — to call attention to the fatal omnipotence of circum- 
stances, of the accidents of birth and position, and the proportionate 
insignificance of all that education can give. " Antiquity," he says, 
" has produced many great men. Modern times have produced equally 
great men, and more of them." But in what does this more abundant 
greatness consist? Is it a wider culture, a greater range and im- 
partiality of thought, a new conception of social duty, a superiority in 
justice, fortitude, humanity, that is meant ? No, it is the improvement 
>of apparatus. " Ulysses and Agamemnon were ten years in taking the 
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city of Troy. Ulysses Grant, with his batteries, would have taken 
it in ten minutes. Artists, historians, and poets depict even now the 
memorable battles of Alexander and Caesar. But half a dozen shells 
would have scattered the Macedonian phalanx, and the Roman Empire 
could not have stood many days after a modern war-steamer should 
have found its way up the Tiber." It is not in the men, therefore, but 
in the batteries and shells that the greatness is to be sought ; it is these 
and their like that form the real theme of history and art. "When the 
poet speaks of the " sword " of Alexander or Caesar, it is not the 
military eye, the comprehensive brain, the steadfast will of the man, 
that he means, but the actual brass and iron. It is what the age, the 
mere lapse of time, furnishes, and not what the man himself brings 
with him, that constitutes his superiority. But to each its due. What 
belongs to the age is inseparable from the age, — adds nothing to the 
man and takes nothing from him. Ulysses Grant at the siege of Troy 
would have had no siege-train ; having the seige-train implies the 
earthworks and batteries in front of him. Real and absolute superi- 
ority is superiority of purpose ; the means by which the purpose is 
realized are always relative, and to be judged only in connection with 
the time and circumstances. We believe that the world is better, that 
society has made real progress, since the time of Homer or of Socrates. 
But it does not prove this to say, as we hear it said, that every block- 
head now-a-days knows more than Socrates knew. This is, in one 
sense, true enough ; but the blockhead still remains a blockhead, and 
just as distant from Socrates. It is not the amount of knowledge, but 
the purpose, the use that is made of it, that marks the degree of civil- 
ization. 

" Poetry, art, and fiction," says Dr. Bigelow, " have sought for 
the beautiful and sublime in creations which are imaginary and often 

untrue But in the present age fact has overtaken fancy and 

passed beyond it. We have no need to create new miracles, nor 
imagine them, when the appetite for wonder is more than satiated with 
reality, and objects of delight and amazement confront us in the walks 
of daily life," — just as always and everywhere. Here, as it seems to 
us, a double fallacy is implied ; — first, in the notion that the contra- 
diction to the matter of fact, which poetry involves, is contradiction to 
truth ; and, secondly, in the supposition that this contradiction, whereon 
depends the " delight and amazement " which poetry evokes, is less 
now than it always was, or, as Dr. Bigelow puts it, that fact has 
overtaken fancy and passed beyond it. It would be a dreary world if 
this were true. But what poets and romancers have celebrated are 
not, for instance, the abstract charms of rapid motion, but the swift 
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accomplishment of purpose ; and it is this, and only this, that underlies 
the poetry which Dr. Bigelow very justly points out in the railroad 
train and the steamship. In order to produce this thrill, however, the 
motion must be not only swift, but swifter, — must contradict our 
standard of fast and stand ideally opposed to it. As soon as we 
thoroughly solve the contradiction, we are no longer moved ; the poetry 
is gone. The railroad and the telegraph will seem to our grandsons as 
prosaic as stage-coaches and chaises seem to us. And, in the next 
place, there must be a purpose to the motion. It is " invisible thought 
riding on these wires, and mind answering to mind over a thousand 
miles of distance," that is beautiful and sublime. The beauty and 
sublimity do not begin at a certain rate of speed. It is not his forty 
minutes that makes the poetry of Ariel, — as far as that goes, he is a 
meteorological phenomenon, a breeze more or less rapid, — but swift 
obedience to the wise magician. If " the light-outspeeding telegraph 
bears nothing on its beam," it matters little at how many miles the 
hour. The charm lies in the victory of mind over matter. But how can 
there be victory where there is no strife ? It is the domination of the 
material, present, local, temporary, by a purpose more extensive, — 
ideal, but not therefore less real, only more central and universal, — 
that makes the end of all true education. It is to give the man poise, 
sense of proportion, sanity of view, — to preserve him from personal 
bias and from the superstitions incident to a daily immersion in trifles, 
— not to remove him from practical life, but to place him upon a 
standing-ground whence he can see it and his relations to it more 
truly. 

Dr. Bigelow refuses to see in education anything more than "the 
threshold of accessible knowledge," that is, the entrance to the means 
of living, and not to living itself. He deals, therefore, very summarily 
with the claims of classical or literary education. He ignores every- 
thing in it except what belongs to elementary instruction. It is to 
him words only, — an affluent and euphonious expression of the very 
limited knowledge of the ancients. " The ancient Greeks knew but 
little, though they knew how to express that little well. The moderns 

know a great deal more, and know how to express it intelligibly 

Truths and things have grown faster than words. Modern customs, 
arts, and sciences can be expressed in French or German, but not 
in Greek and Latin." But a classical scholar would probably refuse 
to accept this as a fair account of his studies. It is not as a difficult 
accomplishment, or as a matter of antiquarianism and costume, or even 
of polish, that he values ancient literature, but for the delight and ad- 
vantage that come from the enlargement of our conceptions of man's 
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possibilities, and from the spectacle of a culture more symmetrical and 
finished in its kind than any other that the world has seen ; and also for 
the vantage-ground for comprehension and criticism of the present by 
comparison with this wonderful development under conditions so differ- 
ent from ours. He who knows only his own village or street does not 
know that, and still less he who knows only his own shop and tools. 

There are many persons, Dr. Bigelow thinks, even in this elevated and 
privileged age, who continue to " speak in terms of derogation of what 
are called utilitarian studies, in contrast with classical and ideal litera- 
ture, as if pursuits which tend directly to the preservation and happi- 
ness of man were less worthy of his attention than those which may 
be founded in fancy, exaggeration, and passion." As to the correctness 
of this account of classical literature we have already expressed our 
opinion. As to the other term of the comparison, we may suggest that 
where a way of thinking is spoken of disparagingly as utilitarian, what 
is meant is not an admiration of what is useful, but the admiration of a 
usefulness which is that of a machine, not of a man. Machinery is 
admirable, and seems almost human sometimes in its prevision, in the 
complexity and nice adaptation of its movements. But the difference 
is, that the machine is wholly practical, that is, devoted to the particular 
task, — adapted and brought down to that by the exclusion of every- 
thing else. The machine cannot even make a mistake ; which, to be 
sure, in a business point of view, is an advantage. But if it is men, 
and not machines, that are to be turned out by the new Institute, the 
methods and the test of success will have to be something beyond a 
rigid adaptation to the performance of particular tasks. 

The examples which Dr. Bigelow gives of success achieved without 
the aid of academic education prove nothing against the universal need 
of education, but they prove something against his standard of success 
and the methods he proposes. Henry Clay, Benton, Jackson, Fulton, 
Napoleon, and Peter the Great owed none of their successes to ele- 
mentary instruction, but they owed their defeats in some measure to 
their want of education. Liberal culture might have made Peter less 
a savage, Napoleon less a vulgar conqueror, — might have given pur- 
pose and consecutiveness to Clay, and purged the narrowness and bit- 
terness of Benton and Jackson. It is this, much more than increased 
technical facility or dexterity of manipulation, that is needed by " our 
practical, bustling, and overcrowded generation " ; something rather 
to make it pause, and stand aside and ask itself, To what end ? What 
we want is not velocity so much as balance. If we make haste to do 
foolish, unconsidered, aimless things, — if, in our determination to 
" succeed," we attempt short-cuts out of the immutable paths, — our 
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mechanical facilities, the railroad and the telegraph, only hurry us to 
ruin the sooner. The country is full of ingenious persons, so knowing 
and capable, and with such reliance on their knowingness, that they 
treat all principles, human and divine, as prejudices ; think there is 
nothing but can be managed somehow, — that, if enough is to be gained 
by it, there is no invincible reason why two and two cannot be made 
to add up five instead of four; — so sharp-sighted, that they see 
through everything, and so see nothing ; believe in nothing, or again 
believe anything, — for it is the same instability of judgment that 
makes the quack and the dupe. There is in all this mischievous 
activity a most valuable motive-force at work, but crude, undirected, — 
needing not to be flattered, or encouraged to expand indefinitely, — 
nor even merely to be utilized, led off in pipes to drive the social 
machinery, — but to be humanized, individualized, that is, brought into 
due subordination to the true end of man's existence, the development 
of individual character. 

For this the teaching of industrial science may no doubt be made 
to suffice ; but only on the condition that its aspect as Science, 
its independent interest and value, be steadily kept foremost, rather 
than its industrial aspect or the money to be made out of it. The 
inherent disadvantage of such studies lies in the difficulty of accom- 
plishing this, of preventing the immediate reference to uses which are 
really secondary and incidental, however obvious and important, from 
becoming exclusive, and shutting out the student from the highest ad- 
vantages which his schooling can afford him. And it is partly, no 
doubt, as avoiding this sort of confusion, that many thoughtful persons 
have considered the classics and other pure or abstract studies to be 
better fitted for the purposes of education than the so-called practical. 
If practical means money-getting, the practicability is of no advantage 
in this respect, but the contrary. It is easy to say that both kinds 
of advantage, mental training and preparation for trade, may be com- 
bined ; but it is not so easy to combine them. One will always be first ; 
and, do what we may, it will generally be that whose claim is enforced 
by the steady pressure of private and selfish interest, even when not 
immediate, but only prospective, rather than the one of greatest public 
concern. These considerations form no argument against the useful- 
ness of such schools as the Institute of Technology promises to be- 
come, and certainly are not intended for anything of the kind. On 
the contrary, they are offered as a protest against a view of its aims 
and functions which seems to us likely to lead to damaging miscon- 
ception of them. 



